Failure to complement abnormal phenotypes of simian virus 40-transformed Werner syndrome cells by introduction of a normal human chromosome 8.
The Werner syndrome (WS) gene (WRN) was isolated by positional cloning, based on mapping to chromosome 8p12, and the WRN protein was recently shown to encode an active helicase. To examine functional complementation of WS phenotypes by expression of the WRN gene, we introduced a normal human chromosome 8 into a SV40-transformed WS fibroblastoid cell line (WS780) by microcell fusion and studied several cellular phenotypes associated previously with WS cell lines, including cell growth rate, 4-nitroquinoline-1-oxide (4NQO) sensitivity, and spontaneous mutation rate and type of mutation at the hypoxanthine-guanine phosphoribosyl transferase locus. The WRN gene was expressed in two of three microcell hybrids introduced with chromosome 8. We failed to observe a difference between normal and WS cell lines in terms of growth rates and spontaneous mutation rates. However, we found that the WS cell line was highly sensitive to 4NQO-induced cytotoxicity and showed an unusually high proportion of deletion mutations at the hypoxanthine-guanine phosphoribosyl transferase locus as compared to a control cell line, as shown previously. Here, we report that these phenotypes were not corrected by introduction of the WRN gene, although the WRN protein was expressed. Our results suggest that the hypersensitivity to 4NQO and the extensive deletion mutations observed in the WS cell line are caused by a defect that is secondary to the WRN gene mutation, possibly a repair gene defect that controls the phenotypes of hypersensitivity to carcinogen(s) and/or the extensive deletion mutations.